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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] An end, respectively to the other end of the 1st inductor linked to an input terminal, and this 1st " 
inductor On the other hand, the 1st and 2nd switching elements to which the electrode was connected. 
The 2nd and 3rd inductors by which the end was connected to the electrode of another side of these 1 st 
and 2nd switching elements, respectively, The 4th and 5th inductors by which an end is connected to the 
other end of each of these 2nd and 3rd inductors, and the other end was connected to the 1st and 2nd 
output terminals, respectively, Said 2nd and 3rd inductors each The 3rd and 4th switching elements by 
which one electrode was connected to the other end and the electrode of another side was grounded, 
respectively, A switching control means to control a control electrode reciprocally is provided, each of said 
1st and 4th switching elements — a control electrode — further — each of said 2nd and 3rd switching 
elements — on an equal circuit The microwave switch characterized by the circuit made into a cutoff 
terminal side constituting an M derived filter, and the circuit made into a passage terminal side constituting 
a constant-K filter, and making it adjust the characteristic impedance of said M derived filter and 
constant-K filter. 

[Claim 2] Said the 1st thru/or 4th switching element is a microwave switch according to claim 1 by which 
it is constituted by the field effect transistor, the electrode of another side is used as a source electrode 
while one [ said ] electrode is used as a drain electrode, respectively, and a control electrode becomes 
with a gate electrode further, respectively. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the' Invention] This invention relates to the microwave switch used in order to make a microwave 

signal switch and output to the two output terminal sections. 

[0002] 

[Description of the Prior Art] FET (field effect transistor) is used as a switching device, and by giving a 
control signal to the gate electrode of such FET, a microwave switch has the function which transmits or 
controls [ cutoff ] the inputted microwave signal at the output terminal section, and is used to various 
microwave systems. 

[0003] Drawing 5 shows the example of the microwave switch known from the former, and has composition 
of two outputs to one input, that is, the microwave signal inputted from an input terminal 51 is supplied in 
juxtaposition to the drain electrode of the 1st and 2nd field effect transistors (FET) 52 and 53 — having — 
each of these FET 52 and 53 — a source electrode is connected to the 1st and 2nd output terminals 54 
and 55, respectively. 

[0004] here — these output terminals 54 and 55 — respectively — each of 3rd and 4th FET 56 and 57 — 
it connects with a drain electrode and the source electrode of these FET 56 and 57 is grounded, and each 
of 1st and 4th FET 52 and 57 — gate electrode terminal 521 And 571 **** — the 1st control signal 
supplies — having — gate electrode terminal 531 of 2nd and 3rd FET 53 and 56 And 561 **** — the 2nd 
control signal is supplied. 

[0005] Here, it is the gate electrode terminal 521 of 1st and 4th FET 52 and 57. It reaches, the control 
signal electrical potential difference of 0V is impressed to 571, and 2nd and 3rd FET 53 and 56 is each the 
gate electrode terminals 531. And 561 If it receives and the control signal electrical potential difference 
below pinch off voltage is impressed, 1 st and 4th FET 52 and 57 will be in an ON state, and 2nd and 3rd 
FET 53 and 56 will be in an OFF state. In such the condition, since 1st FET52 flows and 2nd FET53 is 
intercepted, the microwave signal inputted into the input terminal 51 is outputted to an output terminal 54 
side. 

[0006] Conversely, gate electrode terminal 521 of 1st and 4th FET 52 and 57 And 571 The control signal 
electrical potential difference below pinch off voltage is impressed, and it is the gate electrode terminal 531 
of 2nd and 3rd FET 53 and 56. And 561 If the electrical potential difference of 0V is impressed, while 2nd 
and 3rd FET 53 and 56 will be in an ON state, 1st and 4th FET 52 and 57 will be in an OFF state. For this 
reason, the microwave signal inputted into the input terminal 51 is outputted to an output terminal 55 side. 
[0007] Namely, gate electrode terminal 521 571 and 531 561 The microwave signal inputted into the input 
terminal 51 can be made to output to arbitration from one side of two output terminals 54 and 55 by 
switching alternatively the control signal inputted, respectively. 

[0008] However, if it is in the circuit of the microwave switch constituted by this appearance For example, 
although an output terminal 55 is used as a signal cutoff terminal while a microwave signal is outputted to 
an output terminal 54 when 2nd and 3rd FET 53 and 56 is made into an OFF state, while making 1st and 
4th FET 52 and 57 into the ON state If it is in the field where a frequency is high, while the isolation by the 
parasitic capacitance of 3rd FET56 worsens With the parasitism inductance of wiring for connecting the 
2nd parasitic capacitance of FET53 and each FET, a lifting and a broadband transmission characteristic 
cannot be acquired for the mismatching of the impedance between external circuits. 

[0009] While making 2nd and 3rd FET 53 and 56 into an ON state, when 1st and 4th FET 52 and 57 is made 
into an OFF state, even if it is, the output of microwave comes to be obtained from an output terminal 55 
in this case, but even if it is in such a case, a broadband property cannot be acquired because of parasitic 
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capacitance or a parasitism iTWuctance. 
[0010] 

[Problem(s) to be Solved by the Invention] This invention tends to offer the microwave switch with which a 
transmission characteristic with a good rear spring supporter is set as a broadband, without having been 
made in view of the above points and receiving a bad influence in a transmission characteristic especially 
for parasitic capacitance or a parasitism inductance. 
[0011] 

[Means for Solving the Problem] The microwave switch concerning this invention connects one electrode 
of the 1st and 2nd switching elements to the other end of the 1st inductor which connected the end to the 
input terminal. While connecting the end of the 2nd and 3rd inductors to the electrode of another side of 
these 1st and 2nd switching elements, respectively The end of the 4th and 5th inductors connected to the 
1st and 2nd output terminals is connected to the other end of each of these 2nd and 3rd inductors, and 
the 3rd and 4th switching elements of the 2nd and 3rd inductors grounded by the other end, respectively 
are connected to it And, respectively a control electrode and the circuit of the 2nd and 3rd switching 
elements which controls a control electrode reciprocally and is each made into a cutoff terminal side on an 
equal circuit constitute an M derived filter further, the circuit of the 1st and 4th switching elements made 
into a passage terminal side constitutes a constant-K filter, and he is trying to adjust the characteristic 
impedance of said M derived filter and constant-K filter. Here, the 1st thru/or the 4th switching element 
are constituted by the field effect transistor. 

[0012] Thus, since it is what is constituted with a constant-K filter in the circuit of a passage terminal 
while an M derived filter constitutes the circuit of a cutoff terminal if it is in the microwave switch 
constituted, a broadband certainly transmission characteristic can be acquired by adjusting the 
characteristic impedance of each of this circuit. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 implementation of this invention is explained with 
reference to a drawing. Drawing 1 shows the circuit of a microwave switch and an input microwave signal is 
inputted into an input terminal 11. this input terminal 11 — the 1st inductor 12 — minding — each of the 
1st and 2nd field effect transistors (FET) 13 and 14 — it connects with a drain electrode, each of these 
1st and 2nd FET 13 and 14 — a source electrode is connected to the end of the 2nd and 3rd inductors 15 
and 16, respectively, and the other end of these inductors 15 and 16 is further connected to the 1st and 
2nd output terminals 19 and 20 respectively through the 4th and 5th inductors 17 and 18. 
[0014] The drain electrode of 3rd FET21 is connected and the source electrode of this FET21 is grounded 
at the node of the 2nd inductor 15 and the 4th inductor 17. Moreover, the drain electrode of 4th FET22 is 
connected and the source electrode of this FET22 is grounded at the node of the 3rd inductor 16 and the 
5th inductor 18. and each of 1st FET 13 and 4th FET22 — gate electrode terminal 131 221 ***# — the 1st 
control signal — inputting — each of 2nd FET14 and 3rd FET21 — gate electrode terminal 141 And 211 

— the 2nd control signal is inputted. 
[0015] Thus, in the microwave switching circuit constituted, it functions on the 1st thru/or 4th FET 13, 14, 
21, and 22 as a switching element, respectively, and FET of an ON state is expressed by resistance 
between the drain sources, and FET of an OFF state is expressed by the depletion layer capacitance. 
Here, if 1st and 4th FET 13 and 22 will be made into an ON state and 2nd and 3rd FET 14 and 21 will be 
made into an OFF state supposing the resistance between the drain sources of FET of an ON state is 
extent which can be disregarded small enough, the equal circuit of this microwave switching circuit will be 
expressed as drawing 2 shows. 

[0016] Equivalence capacitor 142 of the OFF state of 2nd FET14 which is the configuration component of 
a cutoff terminal in this equal circuit An induction M form filter circuit as shown by (A) of drawing 3 can 
constitute the circuit containing an inductor 16. Moreover, equivalence capacitor 212 of 3rd FET21 of an 
inductor 17 and an OFF state which is the configuration component of an output terminal The constant-K 
filter circuit shown by (B) of drawing 3 can constitute the circuit to include. 

[0017] The inductance of the inductors [ in / here / the (A) Fig. ] 12 and 15, and capacitor 142 The 
inductance of the ratio of capacitance, and the inductors 15 and 17 in the (B) Fig., and capacitor 212 By 
adjusting the characteristic impedance determined by the ratio of capacitance, the microwave switch which 
has a very broadband transmission characteristic is realizable. 

[0018] what shows the example of a property of the microwave switch with which drawing 4 is constituted 
by this appearance — it is — each of 1st and 2nd FET 13 and 14 — gate width is 230 micrometers and 
the equivalence capacitance of an OFF state is 0.0625 micro F. Moreover, the gate width of 3rd and 4th 
FET 21 and 22 is 690 micrometers, and the equivalence capacitance in an OFF state is 0.188pF. The 
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DESCRIPTION] ^ 
l^Tre 0.078nH(s) t and both the inductanres 



inductances of an inductor fWTre 0.078nH(s), and both the inductarires of inductors 1 5 and 1 6 are 
0.312nH(s), and both the in dunk shot wardrobes of inductors 17 and 18 are 0.234nH(s). And the substrate 
thickness of the half-insulation gallium arsenide substrate with which these circuit elements are 
incorporated is 100 micrometers, and the specific inductive capacity of a dielectric is 12.9. 
[0019] In drawing 4 , A is the property of the microwave switch concerning this invention, and B can realize 
now the microwave switch which has sufficient broadband transmission characteristic by showing the 
property of the conventional microwave switch and selecting the equivalence capacitor of each FET, and 
the value of each inductor to a value which constitutes an M derived filter and a constant-K filter. 
[0020] 

[Effect of the Invention] according to the microwave switch looked like [ this invention ] as mentioned 
above, when the circuit where the circuit made into a cutoff terminal side on an equal circuit is considered 
as the configuration of an M derived filter, and is made into a passage terminal side considers as the 
configuration of a constant-K filter, sufficient broadband transmission characteristic can be set up. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The circuit diagram showing the microwave switch concerning 1 operation gestalt of this 
invention. 

[Drawing 2] Drawing showing the equal circuit of the above-mentioned microwave switch. 
[Drawing 3] For (A), (B) is drawing showing the condition of having constituted the circuit by the side of 
the cutoff terminal of the above-mentioned equal circuit from an M derived filter, and drawing showing the 
condition of having constituted the circuit by the side of the passage terminal of the above-mentioned 
equal circuit from a constant-K filter. 

[Drawing 4] Drawing showing the property of the above-mentioned microwave switch as compared with the 
former. 

[Drawing 5] The circuit diagram showing the conventional microwave switch. 
[Description of Notations] 

11 [ — Output terminal. ] — An input terminal, 13, 14, 21, 22 — A field effect transistor (FET), 12, 15-18 - 
- 1 9 An inductor, 20 
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3.1n the drawings, any words are not translated. 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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[Translation done.] 
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